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KONUMA TOSHIMITSU 
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ONUMA HIDETO 

YAMAGUCH I NAOAKI 

SUZAWA HIDEOMI 

UOJI HIDEKI 

TAKEMURA YASUHIKO 

APPLICANT(s): SEMICONDUCTOR ENERGY LAB CO LTD [470730] (A Japanese Company 

or Corporation), JP (Japan) 
APPL. NO. : 09-102690 [JP 97102690] 
FILED: April 04, 1997 (19970404) 

INTL CLASS: [6] H01L-029/786 ; H01L-021/336 
JAPIO CLASS: 42.2 (ELECTRONICS - Solid State Components) 
JAPIO KEYWORD :R002 (LASERS); R003 (ELECTRON BEAM); R004 (PLASMA); R011 

(LIQUID CRYSTALS); R044 (CHEMISTRY - Photosensitive Resins); 



R096 (ELECTRONIC MATERIALS — Glass Conductors); R097 
(ELECTRONIC MATERIALS ~ Metal Oxide Semiconductors, MOS) ; 
R100 (ELECTRONIC MATERIALS — Ion Implantation) 

ABSTRACT 

PROBLEM TO BE SOLVED: To further simplify processes and enable forming a 
high resistance impurity region by positively using an oxide layer which is 
formed by a means such as anode oxidation of a gate electrode. 

SOLUTION: After an oxide silicon film 102 has been formed on a substrate 
101, a crystallized silicon film is patterned, and an island-shaped region 
103 and an oxide silicon film 10 on the island-shaped region 103 are 
formed, After that, patterning is performed, and a gate electrode 105 and a 
mask film 106 are formed.. After an anode oxide film 107 is formed, dry 
etching is performed, and a gate insulating film 1 04' is formed. Then a 
current is applied to the gate electrode 105 in an electrolytic liquid, and 
anode oxide 108 of a barrier type is formed. After that, etching is 
performed by using mixed acid such as phosphoric acid, impurities are 
implanted in an active layer 103 of a TFT, and low-resistance impurity 
regions 110, 113 and high resistance impurity regions 111, 112 are formed. 
Lastly, an oxide silicon film 114" is formed on the entire surface, and an 
aluminum wiring/electrodes 115, 116 are formed. 
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IE. «S* ! &SnfcpH=6. 9-7. 1©X^I^>^ 

fon-frjy^-ymmzm^tc. ?§«©*&«« 1 o-c 
tt«©aa±o«^#a«a#fc»fla«!W»snfc. n© 
t». y-r h«a©±a*j:tffiifflc/^'j-\'ffl©i»aB 
itftio8 *i»issftt. nasfttt 1 0 8 com s «ep 
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iPllJEfrit^JU EfliDHEEA 1 1 50VT2 0 0 0A©|!§ 

a»ib«^»«Esnfc. mmmimi o 8©jp£«H4 

y7©*££K:<fcoTfl«£L;t#, 30 0 0A^±CDf 
3©H&Itft»£?#S»::te2 5 0 V£*±©&mE#i&g 
TFTO»ttl:»CT SZkfftOT 3 0 0 OA 

i5ov$Ti#*t, &B£?«liS4M;Btl 0 8© 

JP3K:J:oT«E*ajRl,fc. (HI (D) ) 

io [0036] *©a, m. mt. «»©«R*ffltiT 

linstttttti o 7©*-^x->5 L >y$n. xy?>y 

1/-M4I8 6 0 0A/»f*ofc. -5-©T©y-f hil&g: 
R104' ^(D^mWLTz. -tLT. -f*> H— bf 
>*fefcJ:-3T. TFTOSttll 0 3d, y-f h«® 

as crftfc*.^ h*si*©HH©BMMMujt) 

• • (y-x/nV-r >gg$) 1 1 

0. 1 1 3 , 1 1 1 . 112£®fi£L 

20 fco h*-tr>7'777si:LT(i7^X7-C> (PH 3 ) 5 
ffll^fcfc*, NS©**E«!lffiitEii:fcofc. PS©**E*I 
fctt3?#7> (B, H, ) *H-fcT>^ 
^tLTffi^niiiK H-XW4 5X 1 0"~5X 
10"cm-'. jDjf X^JU^-ti 1 0-3 0 k e ViL 
tc. ■£■©&, KrFl*y7-l/-+f- (M2 4 8 n 
m, /tHfi2 0nsec) ^IStLT, >P leg 

■ [0 0 3 7] S I MS " <n*'f:a->K*#Wtt) ©&£ 
S«l 10, 1. 1 3©^tt*SStti x i - o 
30 "~2X10 !, cm-', gaill, 112-mixl 
0"~2X10"cm-'T$.tjfc. F-XMWCtt, • 
' MfS5X 1 0"~5 X 1 0" cm",ifB2.x 1 0' 
"-5X l 0" cm-'Ttoft. d©*W4y-f h*feB* 
1104' ©W&K.fc^Tfc/fceStlfcroT&oT, - 
ftttfctt. fi&a?M8HIMtt©7»&ttftfttt. ft&tt 
^•••OfeOiOO. 5~3flf**<fc*. (HI 

(E) ) 

[0 0 3 8] AftC. £ffi£Jimttfttt 1 14£:LT, 
CVDftfcJ;oT*fl:a*DI<ejP* 3 0 0 0 AjBfiSL 
40 fc. TFT©7-*/KU'f >K:3>*£ h*-;U£JB 
|SU 7;USX<7AiE$ • Ml 1 5. 116SifiJL 
fc. 2$\Z2 0 0-4 0 0"CT*X7X-;P£:feCft-3 
fc. BUdioT. TFT^iftfe. (HI 

(F) ) 

[0 0 3 9] HI iZTjkLtz^mzm^T, lft©S«± 
t**©TFTS»J«Ufc«tH5 (A) (C^-T. C© 
«ajtr«TFTttTFT l~3©30$Jg^b/c. TFT 
l£±tf 2ttK7l*A*-TFT<hLTfflU6tt-5t>© 
T. H 1 ©HSK'fkife 1 0 8 \Ztt^?Z>mit®l 5 0 1, 
50 5 0 2 ©JP££2 00 — 1 000 A, 0 OA© 
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fc^feotu s^f, y< h«at*aa«« (hr 

D) &*-rt-7y7tfo&&5\ZLrz. BTtt, TF 
Tl©KK>tTFT2 (?) y-X t £SWCg)lU 
it, TFTlOV-XtftttU TFT20HK> 
£«2§acS^LT, CMOS<>yt-^tft5i5l;i 
j£Lfc0fl*St\ SffllHlBtLTJi, ^Offi^t)^*^ 

[0 0.4 0] -J, TFT3ttH*TFT<fcLTffl^S 
tl3*><£T£D, »S»ft*5 0 3*2 0 0 0AiJP< 
LT, *7-byh«lB (04 (B) tu U- 

^mffi*ffiI$tJUfc 0 TFT3 0y-VHK>tSO 
-^ttl TO©H*»ffi5 0 lfcSJ*$nT^§. CCD 

TfcttfcfJ;^. TFT lM^TFT3«Nft 

WiTFT, TFT2liPft*;HTFTT*5. 

[0041] 23 02 s 
9) 2oi±\zmmmiv> (a) - (o coiasjB^ 

T, TS«Mfcit2 0 2, AKtt3*¥««:a« 

2 0 3, y-f MftW»2 0 4, 7;i/ 
0P£2 0 0 0A-1 um) K±sy>f 
S2 0 5 t^-f h*a®fflIBlc£?Llt®l&aBft4ti (J? 

£300 OA— 1 ^m,.WilJ5 0 0 OA) 2 0 6 &i 
SIL (02 (A) ) 

-tl/T, *lfi«l tK«^ytU+l!0JP$ 1 0 0 0-2 

5 o o A<Dmmmm2 o 7s»jssLfc. (02 

(B) ) 

[0 0 4 2] •2*>\Z£<D/V} J rMntm{tm2Q7%V 
ZZtLT, *?LK»ai6ft*2 0 6 tXy^>y»S 
Lfc. *tf>«, y-f hmSSK (2 0 5, 2 0 7) fccfctf 
y< h«6^K2 0 4S77j?tLT>ft>K-^>^S 

8, 2 1 1, B&tt7*E4fe«B2 0 9, 2 1 0*»dEL 
fco K-X*ttl-5X l o M cm*\ ira*«fftt3 0 
-9 0 kViLfc. *tt»iLTtt**ffl^& 0 (02 

(C) ) 

[0043] ssi:, £Bfcas&£jB, mm. 

MAtf, JS£ 5 0 -5 0 0 kW9> 

&mm (::T^^>i) 2 1 2«fi»gtT>E* 

S«2 0 8, 2 1 1IIfflTMSnf; e (0 2 

(D) ) 

[0 0 4 4] fit, KrFX+y7-U-if- (ftft 
2 4 8 nm, /^7«2 0nsec) SSSLT, K — 
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-©x^^-SSft 2 0 0-4 0 0mJ/cm 
1 , ff£L<te250-300mJ/crrf ^jg^T* 
o7Co tfHfB»Pm4S«£2 0 0-5 0 0 

[0 0 4 5] #£Km^i±iE©*IK, 

io --e\m#ftwtfi&w?* Bizx^Ttemttmafimz 

& r> T&mtz :tl:io TSIKT 3 ± 5 fcfcKtf* 
[0 0 4 6] /WXU-lf-fcHLTtt, Nd : YAG 

*^3tu-if-^*(oa2iaii«<ocri€rpia3e, Kr 

F, XeCK ArF§M^y?-^fflf-5§i^ 

20 l«*^aftT^l^a^^3aBt^^:^gfi*^a^. st, u 

TlzfttE? 3 ^> u n SSifrf * 

[0 0 4 7] 7~-;^4, »>ja3t«t)L<ttiB* 

5>77=-^£fr5*£K:MU ttffiftfi£ffidf6 0 0 

-1 0 0 0tStol)i;5f:, 6 o ot: 

1 0 0 0TC©*&ttftl 0»p B KO5>y»!t*?T5 
•kSfcffc. iS*^« (09 A Hi. 2 /im^g^fi) fc«t 

30 5 7--;i/^, ftmftmtfmm^mmzMRmzi&i&z 

[0 0 4 8] *»ft**i7>*-7£*£:£ 
5:2: 2fliftb&Xyf >jTSt?T llOx^?> - 

tr^ bf&mm2 o 4^»attft«2 o 7 ±\z 

40 £>3gffc^>2 1 3, 2 14HXyf>mSW 
T\ JLitfTSS. (02 (E) ) 

[0 0 4 9] 02 (F) fZ^I-^^IC, ^®IC 

■ Wlftft*2 1 7tbT, CVD^tC^oTKfba*^ 
^riP$ 2 0 0 0A-1 um* ftl^K, 3 0 0 0AM 
U TFT©y-VKH>l:3>*^ 
^L, 7;i/Sx^E8-ti2 18, 219£200 
OA— Um, 5 0 0 0 A©JP$tcjgj5KLfc. * 

Miftf^/TJO, 7^5 -»>Ai£0#®^^14 
>0 ^SI^S^Ofe^TS^OT', <i«tt(DiS^ri> 
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8. 2 1 9 tmt<&m®2 1 3. 2 1 4©KCA*'J-V^ 

®m®<D-?s*-M&ffiZ V 0~ 5 0 Q/O tteotz. - 
»JSSifiF«*»«2 0 9, 2 1 OTttl 0-1 0 0 

[oo5oi **»WTtt, 2 'n t • 10 

<i h*6&K2 0 4©S8SE2 i 5£ffi^FIGttflU«2 1 

0 j:fijSft7*Ett««2'l 1 <D%R2 1 6 £«BS-a-fr 
b». Wltii\ZZ<Dffi®2 1 5 t^Saft*«S«2 1 4© 
*^**»-Sl*Li&fcll*, 04 (A) - "(D) \Z 

[0051] B2t*i/t¥ttSfflViT. rtscoa«± 

fcttSc©TFTfc#jSbfc«*H5 (B) fc^-f. Z.ID 
fiSJTttTFTtitFT l~3 03^S;'jB^Lfc. TFT 20 
"l:fc<fctf 2 ttK7< A-TFTiLTCMOSflsLfcflt 
fiL C ^TB-f >^-*ISt tTfflHfct)OT. 0 2 
©ISSSfctt2 0 7lCffiST3i£fl:*9 5 0 5, 5 0 6© 
#££2 0 O.-l 0 0 OA, .09>ttf.5 0 OAPlUfeCD 
iU ST. *- /t-5y:/4:&««fc3K:lxfc. 
TFT3ttH5STETttTfflt^n* ! b.©.T*0.; Kg. 
gSHfc* 5 0 3 £ 2 0 0 0 A £W <LT. '*y.±v ht^ 
'J TFT3.CDy--^/.H 

£©<fc5.K:l$S&M»©JP£££jL5l::tt. * 30 

tyen© t f" t © y ^ h %® ©«£e ic jawr * -a 

'■«fc'5K#«l<T43W-«J:^. TFTli5«fctfTF 
T3«N3 1 V*;HJT..FT. ,TFT2aPft*;HT 

[005 2] #iwmi<*>K-fc?>^©ig©& 

K^^>«rtBl©ia*Blxfc)i«'. d©Ii#*j2fcbT 

% (J-T-VJv?) Kit©±"T?»**»*T'**. $ 

[0053] [mmm 3 ] 03 g 

"f. £« (D-->^7 0 5 9) 3 0 i±\z%mmi(D 
(A) - (C) CliSffiHT. T%SHtM3 0 2. & 

tt*Sfltt¥*(MH*. flittt4«*i#I«3 0 3. y 

■i h*£»ffil3 0 4, JJPSn^AK UPS 2 0 0 OA- 

1 urn) Cisy-f h*K3 0 5 ty-f Hm®©fi'J®tC 
£?Lff©|S§ffilE{t;% (JP3 6 0 0 OA) 3 0 6£®fSL 50 
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It. (03 (A) ) -tLT. (fcPlfcfc/XiJ-t'S 
©JP£ 1 0 0 0-2 5 0 OA©KgSBE{k«)3 0 7 
Lfc. (0 3 (B) ) 

[0054] s & c, ziimmmmim 3 0 6 sskh 

UJftfc. ^©&. {sjxti. IS50 

-5 0 0 A©^*>R3 0 8SX/Vy^Sl;ioT^I 
.fcBffifcVfc. (0 3 (C) ) -tLT. KrFl+-/7- 
U-if- (&fi2 4 8 nm, /WXH2 0 n s e c) £ 

lit l t ; ^^"£stt*T ©s^i ' hit? 9 

>m«3 0 9. 3 1 0*KLfc. L-~ tf-©x*;P¥ 
-SSIJ2 0 0~4 0 0mJ/cm' , »tb<«2 5 
0-3 0 OmJ/cm' 4tiaT»9t. tit. V-*f 
-BBW9fctt*«*2 0 0-5 0 0'CHtlD^bT*3< 

?*>«©wt*»«rr*;: ^©i§ 
-;KCcfc-st>©T ! b«fc^. 

[0 0 5 5] £©&, iHMb**i7> ; E=7t#4t 
5:2: 2Tfi#LfcIy?>y«E-eT i Bl©Xy^> 
>L£„ «ffiLfciStt«t»l6bfc«»a^©^>« 
(«*.«, y-f h£ftHt3 0 4*IMHKftIg3 0 7±\Z 

fttELtz^fym) tt-t©*S4Rtt«T?a-3Tt»* 

c©x-7?>^T^S-cg--5„ J£{fc?:*>3 
0 9.31 0«X>y5 L >^$n^^©T% 
■i3j»T*S. (0 3 (D) ) 

[0056] *■©«, y-r hms^fei^y-f 

3'0 4*V^j> ttT'f*>J 4 -fc:>yttfcJ:'3T^tt 
•SA*6Ci!lH. fi^7*G«fR« (^tftf^>I 
3 11. 3 14. &SiivFj3e$f^3 12.. 3 13 
£Jgf£Lfc. K-X»(il~5 X 1 0" cm' 1 . iDiim 
Ett3 0~9 0kVtlfc. ^*6«tUT»4»ftfflV> 
fe. (0 3 (E) ) 
[0 0 5 7] -tLT, H^K r FI+->?-V- tf- 
(SS2 4 8 nm. /U-X*!2 0 n s e c) SBgWL 

©Ififi, Ria3t««>L<ttifi*^3t©Bal*CJ:4 7> 

7'7^-;Hr«t4'b©T i fc«kt,i„ ft^lC. y>f 
(3 0 5. 3 0 7) &VXi7iLTy'f h«g»M3 0 4 

^fc. *©»*. y-r h***©T«fc©*y'f h*eift 

K3 04" *^#Lfc, 

[0 0 5 8] -€-LT. 03 (F) CSfi^C. til; 
HIBIftft«3 1 5iUT. CVDfetioTKfkS^ 
$S^6 0 0 nmML, TFT07-X/KK>l: 
3>^i/ 7;U5x^A12i^ • 1813 

16.31 7£ffiJf£L;£. a±©XglC«koT. TFT 

[0 0 5 9] 
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>£'&£tfl m<DV— *f-7 --)]/. RTAfOiSM 

iskj^t. &mK*m.®mm chrd) « 
ztipviit. zoxm^mmmtmm^Mtt, tf 

**smiHRD©«a»s»Ttt«A<»riESft 

4©T. #=®0, i%-tt©«ttfcTFT*»fl&tt*. 

[0 0 6 0] *^Hjtcfe^T«ctO#tt&r6]±$ 
-B-SfcfcKtt, £?)£•<© F- tf u—tf-7r:- 
RTA^iSC&^TfcJ;^ i^-TLfe F-tf>?© 

leis^'U— tf-7~-;k rtacdihi$:£ i mzmfe? 10 

*fe©Ttt&«fJ. *ii©TFTIi ¥4MMtiXl£IEft;ftt 

t>. #5xatett*«aji*©±fc»]*s*i*»£Tt> 

^fflllI8SS:l^-S«±(r#T'i> ; &y Uy-^ST^f-f 
7> h U *XHIfr$©*^^«lc*rrs*3S91©2& 

[0 0 6 1] XmWlZ&^T. PifeliNl©^ 

««©'f^->ttA*fcf±'f*>K-^fclinAT. Msii- 20. 

7 ? x -< 7v h "J >J 7, W&om* T F T t L Tffl 
£fc#»T**. d©*^i'tt> @5©TFT3©iI 
8Ht;tlg©JP$£TFT 1, TFT2£Eli;jP;££T* 

_[Hffl©fB¥&RiH] 

[05] 
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[01] 1 tri-5TFT©^S!^fe$^-r. 

[02] *ttM2fc,k4TFT©f1MH#»£w-r. 
[0 3] *«09 3K:J:-5TFT©fl5|i;&8*wT. 

[05] *MMffl£J:tf2fc«l:oT#SttfcTFT© 
m«lHlgS©^J^^T. 
[06] ft*teC«fc5TFT©fESI:£ffi£^-r„ 

[#^©1&BJ3] 
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